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at the Signal-Service stations, with the average depth at  which 
the observations were made, are given in the table below, with 
monthly ranges of water-temperatures and the mean temper- 
rature of the air a t  the various etations. 0l)servations were 
interrupted by ice at the following stations : Sanrlusky, Ohio. 
from the 1st to 14th, and frmu the 20th to 31st; Clerelmtl, 
Ohio, from 1st to 16th, and from 19th to 31st; Dulnth, Min- 
nesota, from 1st to 23~1, and 28th to 31. 

The largest monthly rauges of water-temperature are : Gal- 
veston, Texas, 15O; Indianola, Texas, 13O.7; Eey  West, Flor- 
ida, 11O.6; Cedar Keys, Florida, 11O; Sandy Hook, New Jer  
sey, 10O.6. The smallest are: Eastport, Maine, lO.6; Wil 
mington, North Carolina, 3 O  ; Portland, Oregon, 3 O . 3  ; Sm 
Francisco, California, 3O.8 j Baltimore, Mo~~ryland, io; New 
London, Connecticut, 4O. 
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I Frozen tliroughout. month. t Observations incomplete. See text. 

ATMOSPHERIC ELECTRICITY. 
AURORAS. 

On tlie evening of h1arc.h 1st an auroral displa:y was observed 
at8 stations in New EngliL11d7 and from the upper lake regiou 
westward to Mout:tua ; the most, sout,lierly stations reporting 
the display being in Nebraska and Iowa. This display, nl- 
though extensively observetl, was not brilliant,. 

On the yd, A dinplay was reported from stations in tlie np1)er 
lake region, extreme northwest, and t,he upper Mississippi val- . . . . . .  

_..-.__a '--, . __I , - -  -.. .--.-._ _---^-_.I 
r r i r ight  yellow light, with a few streamers, from 9 to 11 1). iu., 
and continued until 13.20 a. m. of t,he 311. I t  extended from 
1 5 O  ea$ to 55O west of north and t.o an altitude of 45O. At  
11.25 p. m. streamers of a vitriety of colors rose to an slt8it8nde 
of 4 5 O .  A t  Saint Vincent, Minuesota, the display was fhint 
aud continued from 8 p. m. until the nioruingof the 3d. I t  a,p- 
peared in the form of two arches separated by a space of about 
5O. The most southerly station reporting this d i s lhy  was 
Monticello, Iowa. 

On the 3d, a faiut display was generally observwl in New 

Euglaiirl, the upper lake region mtl upper Mississippi valley, 
and mas also reported to have been seen at  Barnegat City, 
New Jersey : Emniittsburg, Maryland, and Red Willow, Ne- 
Imiska. Other displays mere observed as follows :-On the 
4th, a t  stations in the upper lake region and in New England; 
6th, in tlie npper lake region, npper RIississi1)pi valley and ex- 
trenie northwest; i th ,  from New England westward to tmhe ex- 
t,reine iiortlimest ; Sth, from New England westward to Da- 
kota-this clisp1a.r was also observed at  Sail Francisco, CaIi- 
fornia; 9th, in New England and the lower lakes; 12th, in the 
upper lake regiou :tnd upper Mississippi valley, Montana, Wy- 
oniing n8nd Washington Territory j Uth,  in  New England, 
nortliern Illinois, lowa ant1 eastern Nebraska; 15th, at Clay 
C'entre, Kansas, Franklin, T\Tisconsiu, and Clear Creek, Ne- 
braska; 17th  , C'lear ('reek, Nebraska ; 1Stl1, a t  Wellsboro', 
Peunsg1v:tni:i ; lDth, Cedar Kspids, Iowa ; 2lst, Bordentown, 
New Jersey, and Fort Brady, Michigaw; froin the 35th to 31st, 
auroras of' more or less brilliancy mere of nightly occurrence; 
on the 3 h t ,  R bright displily was observed at  Kiantone, New 
Tork. On the lSth, at Deuison, Texas, an auroral light w a s  
reported to hare been seen through the broken clouds from 
7.15 lo 8.30 1). 111. 

At  Mobile, Alabama, on the 32~1, betwee.1 10.30 and 11.20 p. 
in. ,  there were observed in the iiortheru sky, three luminous 
beams of pale yellow light. These bands had a gradual lateral 
motion from east to west, cutting the magnetic meridian st 
nearly right angles. A t  the same time a single luminous band 
mas observed in the southwestern sky. 

Ciq)tain J. T. Hein, of the s. s. b b  H e r m ~ d , ' ~  reported: On 
the 9th, at S 1). in., in about N. Go, W. -13O, observed a bril- 
liant nortliern light, lastiug until 11 1). in. The air was filled 
with electricit,y during that time, and every point and wire- 
rope-even the edges of the smoke-stack-were illuminated 
bp it. 
ATMOSPHERIC ELECTRICITY INTERRUPTING TELEGRAPHIC 

C'OMMUNICATION. 
Fort Siqqdy, Indiau Territ,ory, 15th. 
('oleman City, Texas, 33~1. 
Prescott, Arizona, 10th. 

Tlionder-storms were reported in t h e  various states and ter- 

dlrtbntt,a.--Anbiirn, 19th ; Montgomery, lDth, X th ,  25th ; 

THUNDER-STORMS. 

ritories, as  follows :- 

Mobile, 24th. 
Arizoizn.-Yiima, lst, 31, lBth, 15th, 17th ; Prescott, 'ith, 

loth, 13th to lGth, 39th : Tiwson, 9th, 33cl; Apache Pam, l l t h ;  
Fort Almlie, lGth, 49th, :<Oth. 

Arkniien~.-Fort Smitli, 15th, 18th, 30th;. Mouut Ida, 23d, 
29th : Little Rock, 30th. 

Cd(/ornia.-SSnn Diego, 1st ; Poway, ls t ,  3d, 5th, 6th ; 
Princ*eton, 12th j Fort Yuma, 15th j Sacramento, 27th j San 
Friincisco, 38th ; Visalia, 37th 28th. 

C'olorado.-Fort Collins, SSth, 30th ; Deliver, 29th. 
('oniieeticnt.-Bethel, 19th, 40th j New Haveu, 30th ; South- 

ington, 20th. 
I)eZnrrcrre.-DelRwnre Breakwater, 19th. 
Plorida.-Punta Rassa, Sth, l l t h ,  90th, 35th ; Pensacola, 

Yth, %Mi, 95th; Cedar Keys, 19th, 25th; Key WeRt, 20th. 
ZJtli, 30th : .Jacksourille, 31st; Sanford, 31st. 

Georgin.-Forsyth, 15th, 19th. 20th, 31st ; Augusta, 19th, 
30th, 31st ; L4tlauta, 19th, 30th ; Saranuah, 19th. 

Idaho.-Lewistou, BXth, 30th; Fort Lapw:d, 28th. 
Illinoie.-The~- mere reported by numeroils stations through- 

out the state on the 13th, l i t h ,  28th, 29th, 30th, and at Anna, 
Fth; Swanwick, 6th; Cairo, 15th, 31st. 

I~idin?~a.-Lafayette, 5th ; New Harmony, Gth j Logansport, 
12th ; Lacouia, 30th j and of general occurrence t,hroiighout the 
da te  on the 14th. 

I d i n n  Territory.-Fort Supply, 15th, 23d. 
Iotrn.-Keokuk, 13th ; Monticello, 13th. 
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Kanens.-of general Occilrrence on the 5th and 4th; Fort 
Scott, 6th ; Topeka, 13th j Independence, 1Sth. 

Kentucky.-Bowliug Green, %th, 39th, 30th ; Louisville, 
29th, 30th. 

Louiainr~a.-Point Pleasant, 19th, Sdth, 26th, 30th, 31at  j 
Port Eads, 13th, 19th, 24th; Shreveport, 19th, 34th, 30th; New 
Orleans, 24th. 

Hichigun.-Otisville, 14th ; Port Huron, 14th j Lauxiug, 15th j 
Alpena, 25th. 

~ississippi.-Vicksbiirg, %th, 31st j Starkville, 31st. 
Yiaaouri.-A.rchie, 6th ; Proten), Gth, lSth j Spriuglield, 6th j 

hint  Louis, 13th, 29th. 
Nevada.-Pioche, 23d. 

New Mmico.-Fort Cummings, 9th ; Fort Bayarcl, 9th j Santn 
F8, l l t h ,  15th, 34th; Fort Union, 12th. 

North Carolina.-Of general occiirrence in the state 0x1 the 
19th, 30th, 31st; and were also reported from Life-saving Sta- 
tion No. 6, on the 15th, lGth, 3Sth; Brerard, 3 ~ 1 ;  Hatteras, Gth, 
15th, 18th, 30th, 36th j Kittyhmrk, 15th j Smitliville, 30th. 

Ohio.-Of general occurreuce on the 14th ; and at Betlinl, 
9th j Sanclusky, 15th j Cincinnati, 30th. 

Oregon.-A1 bany. 23d. 
Penleeylvania . - Will iamsport, 15 t 11. 
South Carolina.-Statebarg, 19tl1, 20th, 30th j Charlestou, 

30th. 
Tmnessee.-Memphis, 3%h, 30th, 31st ; Nadiville, 2%h, 30th, 

31st ; Chattanooga, 30t8h, 31st j Mnrfreesborough, 31st j Buos-  
ville, 31st. 

Tezus.-They were of geueral occurrence along the Gulf 
amst 011 13th and 15th; aut1 in northern Texas on lStli, 33d, 31th ; 
and reported Fort McKarett, 16th; Denison, 1Sth; Fort El- 
liott, 18 th ;  Palestine, 18th, 19th, 24th, 30tli, 31stj Galveston, 
19thl 24th. 

Utah .-Neph i, 34 th . 
Virginia.-Cliincoteagiie, 19th j Norfolk, 30th j Wytlieville, 

30th; Cape Henry, 31st. 
Was7ii~to~zz.-Spokane Falls, 34th. 
Vest Tirgi nin . -Helw ti a, 30 th . 
Wyontiug.-Cheyeune, 29th. 

, New Jersey.--Sandy Hook, i9th ; Manasqiian, 20th. 

OPTICAL PHENOMEN,4. 
SOLAR HALOS. 

Solar halos have been observed in the various districts, 011 
the following dates :- 

Neiu Bnglmd.-lst, 3tl, Gth, Sth, 14th, E t h ,  l‘itli, 30th, Slst, 
24th, 3Gth, 29tb, 30th, 31st. 

Middle Atlantic states.-Gth, Sth, Sth, 13tl1, lSth, 31st, 32tl, 
24th to 37th, 30th 31st. 

South Atlantic states.-fith, 19th, 14th, X th ,  l’ith, 31st, 24th, 
25th, 27th, 29th,3Oth. 

Eastern Giilf.-Gth, loth, l l t h ,  14th, 16th, Xst, 33~1, 2ith, 
29th, 30th, 31st. 

Western Gdf.-3cl, 4th, 9th, l l t h ,  20tl1, 2 3 4  53~1, 34th, 39th. 
Ohio valley and Tennessee.-2d, i t h ,  5th, 7th, X th ,  17th, 20th, 

Xth ,  25th, 2Sth, 28th. 
Lower lakes.-5th, 6th, 8th, 13th, 15th, 2 0 4  33d to BSth, 

Mth, 31st. 
Upper Znkes.-%l, 3d, 5th, 7th, 9th, loth, 12th, 13th, lGth, 

17th, 80th, 2ith, 26th, 3Gth, BOth, 30th, 31st. 
Eztreme northiuest.-3d, 13th, 18tli, 19th, 20th, SSth, 30tl1, 

31st. - 
Upper Mississippi va2ley.-4tli, 5th. ‘it8h, Sth, 9th, 13th, 15th, 

16th, 20th, 31st, 33d, 44th, 36tl1, %th, 39th. 
2llissauri valley.-1st to dth, Sth, 9th, 13th, 13t11, 15th, 19th, 

EM, 24th. 
Californin.--lith, 6th, 9th to la th ,  34th, 35tb, 26th. 
Solar halos were also observed in the following states aucl 

territories not included in the districts named above : 
Arizona.-Prescott, Zlst, 35th, 29th. 
Idaho.-Lewiston, lst, ‘itli, 33~1, 35th, 31st. 
Kaleeas.-Clay Cent’re, 19th ; Elk Falls, 13th; Tates Centre. 

2d, 6th, 7th, 19th, 30th. 

Nevudn.-Carson City, 33d. 
Netu Mexico.-Snuta FQ, l l t h .  
Orego)~.-Rosebnrg, 10th. 
~e..ms.-~;lgle Pass. 30th. 
Uttczli.-Salt Lake City, 3cl. 
Wash inf/toa.-Colfii‘as, 231. 
Lansing, RIichig:ui, Sd: at  4 p. m., a solar halo of 22O 

wlius w y : ~  obsmred, with two bright parhelia, one above and 
he other on the left of’tlie sun. There was an arc of a fainter 
i d o  of 4 5 O  rachis on the left of‘ siin. The clouds were cirro- 
dratns atid cirro-cuinulns, of blnish gray. 

Mr. B. B. Cutter, of Eenth, Massachuset8ts, reports that 8 
.eninrB:i hle solar halo was obser\wl a t  that place at 9.30 a. m., 
)f the 26th. 

LUNAR HALOS. 
Liiiinr halos have been observed in the various dist’ricts on 

A7ew Eqdnrd.-lst, l-ith, 16th, l’it8h, 19th to 31th.  
Middle A tln tt tic. stcc te.u.-2cl , ltit h tc i XGth . 
Soirtli dtltoitic stntes.-l!)th, Wth, Xth ,  25th. 
E7tister)i Grr!f.-l:$tli, lGth, 19tli, 43~1, 39th. 
T!-ester)i Cic?f.-13th to lGth, 30t8h, SSd, 34t11, !?5th, 36th. 
Ohio ivrlley crtrcl Te’e,inenaee.-l3th, 15th, lGth, l’ifh, 19th, 32d, 

Loirer Inkes.-l2tli to lSth, 22~1, 34tli, 25t8h, ZGtIi, 89th. 
[>per lnkes.-l3tli, l4th, l(itli, l i t h ,  19t11, SOth, 33d,24th, 29tb. 
E.rtreme ,rortnIc.eat.-l.jt,h, l G t l i ,  20tl1, 33~1, 94th. 
U1)per ilfiasi.wippi mlley.-2(1, 13th, l4th, lGth to 19th, 2lst. 
Jli ,woi/ri  iwlley.-7th, 8tI1, lStli, 13th, 15t8h, lGth, lSth, 19th, 

~Tortliern shp.-13th, 14th, 1Gth, 19th, ?I&, 83d. 
A’oirtlrem slope.-lst, l-lth, 31st, 35d. 
Soutliern plnteair.-3cl, l l t8h,  13t8h, 14th, 15th, 31st, 36th to 30t8h. 
Middle plafeau.-lst, 19t11, 2lst, 2311, 24th. 
Lunar halos were also obserretl in the following states and 

C‘crlifori~itr.-Los Angeles, 13th j Vinalia, 3d, 19th, 33d, 24th. 
Florida.--Uedur Keys, 1Gt81i, 18th. 
~~/,Ixccs.--Saliiin, lStli, 19th ; Tates Centre, 19th, 20th, 33d. 
h-etwdcr .-Carson City, 21 st, 33d j Pioche. 3 1 n t .  

Temcx. -Eagle Pass, 1st. 
Chli.-Neplii, 31st j Salt Lnlie City, Slst, 33d. 
I~~aAin~toii.-Baiubri(lge Island, 13t8h, lStli, 19t8h, 31st. 

,%lesa ndri a, D R kot a ,  11 t h , 19 th . 
Pretty Prairie, I<ausas. 1st. 
Iiidiauola, Texas, Sth, 9th, 16th, lStli, 30th, Slst, %th, 36th. 

lie follci~ving dates : 

Mth, 25th. 

!Otl l ,  3 d .  

;errit,ories uot includetl in the districts uamed above : 

O M / O ) l  .-plJrthlld, 1Sth. 

MIRAGE. 

MISCELLL4NEOUS PHENOMENA. 
SUN SPOTS. 

The following record of suii spots for the mouth of Marcli, 
lSS3, has been forwarded by Mr. D. P. Todd, Director of the 
Lawrence Observatory, Amherst, iI1:issachiisetts:- 

~~ _ _  - 

- 

I ,  4 p . m .  .. 
2. 5 1 .  m. .. 
3 , y n . m  ... 
y. 4 p. Ill... 4 IO 4 IO 

16, I I  a. ni. .. o 5 
... 2 0 ... 2 0 0 

17. 11 n.m o 5 
IS, 12 m. o 3 
19- 3p. 111 ... 
20. IDA. m.. . 

z z ,  5a.m ... I 7 E o z 2s: 1 2 3 , i r a . m  ... o 5 o o 2 30: 
24. roa .in... o o o o o o 2 30: 

26, IO3.111... I 5 
25, 7n.m ... o 5 p 1 1 I , i 3 ~ :$ 

3 4 1 2 0 :  
3 20: 

z 1 , y a . m  ... o 5 0 2 20: 

25 ,  12 m..... o o 25: 

__ 
:Approximated. Facolce were seen at the time of every observation. 


